C hronic myeloid leukemia (CML) is a bone marrow and blood disorder accounting for 15% of adult leukemias. 1 CML is associated with a chromosomal abnormality where there is a translocation of chromosomes 9 and 22, which code for the BCR-ABL tyrosine kinase. The American Cancer Society estimates there will be 5,980 new cases of CML diagnosed (3,130 in men and 2,850 in women) during 2014 and 810 people will die of CML during this same time period.
METHODS: Adult CML patients (ICD-9-CM: 205.1x) with 2 consecutive dasatinib or nilotinib prescription claims within 12 months were identified from the Truven Health MarketScan Databases (January 1, 2006-September 30, 2011). Patients were excluded if they had FDA-approved non-CML indications for imatinib, had < 6 months continuous enrollment, or had a stem cell/bone marrow transplant in the 6 months pre-index. Patients were followed until the first occurrence of index TKI discontinuation/switch; enrollment end; December 31, 2011; or 12 months follow-up post-index. Index treatment (dasatinib ≤ 100 mg or nilotinib) was categorized as second-line if there was evidence of only 1 alternative TKI exposure (e.g., imatinib, dasatinib, or nilotinib) anytime during the patient's available claims history. When comparing adherence, persistence, and discontinuation, inverse probability treatment weighting (IPTW) was used. Adherence and persistence measures were calculated as specified by the International Society for Pharmacoeconomics and Outcomes Research Medication Compliance and Persistence Special Interest Group. Treatment adherence was calculated using medication possession ratio (MPR) and was reported as both continuous and binary measures (i.e., high adherence = MPR ≥ 85%). Persistence was reported as the proportion of days covered (PDC) and estimated level of persistence (ELPT). Finally, discontinuation was defined as a treatment gap of > 90 days and absence of index TKI during the remainder of the follow-up period. Time to discontinuation and high adherence of index TKI were compared using weighted Cox proportional hazards and logistic regression models, respectively. RESULTS: After propensity weighting, the 219 second-line dasatinib patients and the 158 second-line nilotinib patients were similar in mean age, gender, cancer complexity, and comorbidity burden at baseline. Age as a categorical measure, population density, and index year remained imbalanced and were, therefore, included as covariates in the multivariate analysis of adherence. In the bivariate analyses, mean MPR (88.2% vs. 84.4%, P = 0.036); proportion of patients with high adherence (72.7% vs. 63.3%, P = 0.006); and ELPT (70.4% vs. 62.7%, P = 0.026) were significantly higher among dasatinib patients than nilotinib patients. Mean PDC was not significantly different between dasatinib and nilotinib patients (0.79 vs. 0.77, P = 0.328) after propensity weighting. In addition, a significantly lower proportion of second-line dasatinib patients discontinued their index therapy compared with second-line nilotinib patients (4.4% vs. 8.6%, P = 0.020). With a hazard ratio (HR) of 0.50 (95% CI = 0.27-0.93, P = 0.029), dasatinib patients had half the possibility of discontinuing treatment compared with nilotinib patients at any point in time. After accounting for the baseline fac-
What is already known about this subject
• CML patients treated with dasatinib at the currently prescribed daily dose of ≤100 mg were found to be significantly more adherent and persistent to therapy during second-line treatment than those treated with nilotinib, and the proportion of patients discontinuing second-line nilotinib was twice that of second-line dasatinib.
• As additional tyrosine kinase inhibitors are approved for the treatment of CML, it is increasingly important to understand patients' medication-taking behaviors, such as adherence to treatment, since treatment is strongly associated with positive clinical outcomes.
What this study adds

Subject Selection
Patients were included in the analysis if they met all of the following selection criteria: (a) at least 1 nondiagnostic inpatient or outpatient claim with an In May 2007, the labeled dosing of dasatinib for CP CML was changed to 100 mg once daily from the previous 70 mg twice daily (140 mg daily dose). Therefore, to reflect current prescribing practices, 2 second-line treatment cohorts were measured and analyzed: dasatinib (Sprycel) ≤ 100 mg and nilotinib (Tasigna) 400 mg. For several sensitivity analyses, only 1 prescription fill for the index TKI was required.
Study Period
There was a variable-length pre-index period ( May 1, 2001 , to the day before the index date) to check for the presence or absence of prior TKI use and first CML diagnosis date. For other variables measured prior to index, a fixed period of 6 months ending on the day before index was used. Patients were followed for a maximum of 12 months from their index dates. Patients to 56% for those diagnosed between 2002 and 2008. 2 In 2001, imatinib became the first therapy approved by the U.S. Food and Drug Administration (FDA) specifically targeting the BCR-ABL protein. 4 In a large study of imatinib, 89% of newly diagnosed CML patients were still alive 5 years after starting treatment. 4 The FDA approved the following BCR-ABL inhibitors, also known as tyrosine kinase inhibitors (TKIs), for second-line treatment in patients who were resistant to or intolerant of imatinib; dasatinib (Sprycel) 70 milligrams (mg) twice daily (140 mg daily dose) in 2006 and nilotinib (Tasigna) 400 mg (2 × 200 mg) in 2007. A new dasatinib dosing regimen (100 mg once daily) for patients with chronic phase (CP) CML who were resistant or intolerant to prior therapy was later approved in 2007.
Because CML treatment is lifelong, it is important for patients to remain adherent to treatment. 5 Correlations between poor adherence to imatinib therapy and reduced failure-free survival and increased health care costs have been demonstrated among CML patients in clinical and real-world settings. [6] [7] [8] [9] [10] Studies of patients treated in the first-line setting with imatinib report highly disparate adherence results ranging from 14% to 98%. [6] [7] [8] [9] Recent studies comparing adherence to second-line CML treatment with dasatinib and nilotinib report conflicting results even when the same databases were used for analysis. 9, 11, 12 As additional TKIs are approved, it is increasingly important to measure and understand adherence to these treatments so that appropriate measures can be taken in clinical practice to address the issue. 5 The objectives of this study were to compare the rates of adherence, persistence, and discontinuation of the oral TKIs dasatinib (≤ 100 mg) and nilotinib among secondline CML patients using recognized, published methods. 13, 14 ■■ Methods Data Sources Study data were extracted from the Truven Health MarketScan Commercial and Medicare Supplemental Databases for the time period from January 1, 2006, to December 31, 2011. The databases contain enrollment information and fully adjudicated inpatient medical, outpatient medical, and outpatient pharmacy claims for a large convenience sample of individuals with employer-sponsored primary or Medicare supplemental health insurance. The study databases contained data for over 40 million unique individuals in 2011, enrolled in over 100 health plans across the continuum of managed care. All MarketScan databases are de-identified and fully compliant with U.S. patient confidentiality requirements, including the Health Insurance Portability and Accountability Act (HIPAA) of 1996. The databases have been evaluated and certified by an independent third party to be in compliance with the HIPAA statistical de-identification standards and satisfy the conditions set forth in Sections 164.514 (a)-(b)1ii of the HIPAA privacy rule regarding the determination and documentation of statistically de-identified data.
were censored based on whichever date came first for the following events: end of follow-up or study period (December 31, 2011), end of enrollment, switch from index treatment, bone marrow or stem cell transplant, or discontinuation.
Demographic and Clinical Characteristics
Patient characteristics evaluated are listed and defined in the Appendix (available in online article). Demographic characteristics were reported as of the index date and included age, gender, geographic region, and health plan type. Clinical characteristics included CML and TKI histories, which were identified using all available medical and prescription claims for study patients from January 2001 to the day prior to the index date. Histories of comorbidities and medication use were evaluated in the 6-month pre-index period. Both the number and type of other chronic conditions and the number of other prescription medications taken were captured, as these may adversely impact adherence to second-line TKI therapies. In addition, the Deyo-Charlson Comorbidity Index was included as a measure of comorbidity burden. 15 Patients in more advanced stages of CML may have different adherence rates than patients in less advanced stages. Therefore, it is important to adjust for the clinical challenges posed by CML patients with more advanced stages of the disease. However, phase of CML (chronic phase, accelerated phase, or blast crisis) is not identifiable in claims data. Patients were therefore assigned to a cancer complexity index (Darkow et al. 2007 8 ). The underlying basis of this measure is that patients with certain diagnoses, associated complications, and adverse events of associated treatments are more difficult to clinically manage. Patients were classified as having either "moderate" or "high" complexity if at least 1 of the diagnoses referenced in the Appendix (available in online article) was present during the 6-month pre-index period. If none were present, the patient was considered to have "usual" complexity.
Inverse Probability Treatment Weights
In order to reduce the impact of bias due to imbalances in baseline demographic characteristics and clinical histories between the treatment cohorts, inverse probability treatment weighting (IPTW) was utilized for outcomes comparisons. 16, 17 In this method, the predicted probability of treatment (dasatinib or nilotinib) was determined from logistic regression of treatment as the dependent variable with baseline patient characteristics (see Appendix, available in online article) as the predictors. This probability, known as the propensity score, was determined for each patient. Each individual study patient was then assigned a weight that was the inverse of the individual propensity score. Studies have shown that propensity score matching and IPTW remove systematic differences between subjects in different treatment groups to a greater degree than propensity score stratification or covariate adjustment using the propensity score. 18, 19 One particular study showed that IPTW performed better than propensity score matching with sample sizes as low as 60. In light of this evidence and in order to retain the original sample, IPTW was utilized, rather than propensity score matching.
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Outcome Measures
Adherence, persistence, and discontinuation of index treatment over the first 12 months following initiation of index treatment were measured. Measurements utilized the fill dates and days' supply information present on retail and mail order prescription claims. Adherence and persistence measures conform to the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Medication Compliance and Persistence Special Interest Group recommendations for measuring these outcomes using retrospective health care claims data. 13, 14 Adherence. Adherence was measured using medication possession ratio (MPR), which is the ratio of the total days' supply of the index TKI across all prescription fills during the refill interval to the total number of days in that interval. The number of days in the refill interval was defined as the number of days between the index date and last prescription fill date of the index TKI prior to the end of the follow-up period plus the days' supply of the last fill. Since patients can refill prescriptions early, it is possible for the calculated MPR to exceed 100%. According to previous cancer research, an MPR of 85% was considered a midpoint threshold. 9 Therefore, adherence was analyzed as a binary outcome, with an MPR ≥ 85% defined as high adherence and <85% as low adherence.
Persistence. Persistence was measured using the proportion of days covered (PDC) and the estimated level of persistence (ELPT). PDC is the ratio of days in possession of the index TKI during the patient's follow-up period to the total number of days of follow-up. When a patient was observed to refill a prescription early, it was assumed that the patient still continued to make use of the days' supply remaining from the prior prescription rather than discarding it. Therefore, the days' supply received at refill was assumed to start on the day after the patient's existing supply ran out. If the days' supply of the last prescription fill extended beyond a patient's end date of follow-up, the days' supply was truncated as of their last day of follow-up. PDC thus cannot exceed 100%.
ELPT is a binary measure that allows for the determination of the percentage of individuals remaining on therapy (persistent) at a given time. During their follow-up periods, if patients consistently refilled each prescription for their index TKIs within a time span of 1.5 times the days' supply of the prior prescription fill, they were considered to be persistent and have no treatment interruption. If they did not refill consistently within the allowed time span, then they were considered to have a treatment interruption. For example, if a patient filled a prescription for a 30-day supply of the index TKI, then the next fill must occur within 45 days of the fill date for the prior prescription to be persistent. If the subsequent fill occurred more than 45 days after the first, then a treatment interruption is considered to have occurred. A sensitivity analysis was performed where the allowed time span between each refill was 2 times the days' supply of the prior prescription fill.
Discontinuation. Discontinuation was defined to have occurred when a gap in possession of the index TKI of 90 days or longer was observed with no further prescription fills for the index TKI during the remainder of the patient's follow-up period. The end of follow-up was then reset to 90 days after the last date that the patient was in possession of the index TKI. Discontinuation was evaluated as a binary outcome (proportion of patients who discontinued at any time during their follow-up periods). Time to discontinuation was measured as the number of days from the index date to end of follow-up among patients who discontinued. A sensitivity analysis was performed for the comparison of the proportion of patients discontinuing their index TKIs, where discontinuation was redefined as a gap of 60 days or more with no further prescription fills for the index TKI during the remainder of each patient's follow-up period. In addition, using the 90-day gap definition of discontinuation, sensitivity analyses were performed using the larger cohorts of patients where only 1 prescription for the index TKI was required (rather than 2 as was the case for the main study cohorts).
Statistical Analyses. Statistical comparisons of baseline demographic and clinical characteristics across treatment groups were conducted before and after propensity weight adjustment. Outcomes were compared only after propensity weight adjustment. Student t-tests or Wilcoxon rank-sum tests were utilized to test for statistically significant differences in continuous measures, while chi-square or Fisher's exact tests were used for categorical measures, depending on the distributional properties of each measure. Where imbalance (i.e., statistically significant differences P < 0.05) remained between the treatment cohorts after accounting for the patient weights in any demographic or clinical characteristics used in the development of the IPTWs, the measure was included as a covariate in all outcome regression models.
Logistic regression of high adherence (MPR ≥ 85%) and a Cox proportional hazards model of time to discontinuation to compare dasatinib and nilotinib were run utilizing the IPTWs. Covariates for both models included patient characteristics that remained imbalanced after propensity score weighting. Since comorbidity and prescription medication burdens have been shown to be associated with medication adherence overall, and in CML treatment with imatinib specifically, cancer complexity-as a proxy for disease severity-and number of preperiod prescription therapy classes were included as predictors in the model of high adherence. 5, 9, 20 Odds ratios (OR) and their 95% confidence intervals (CI) are presented for all the covariates included in the logistic regression model. The HR and 95% CI for index TKI is presented for the Cox regression.
All statistical analyses were conducted using SAS version 9.3 for PC (SAS Institute, Inc., Cary, NC). All tests were two-sided and evaluated at P < 0.05.
■■ Results Sample Selection
In the study databases, there were 23,392 patients with a diagnosis of CML on a nondiagnostic medical claim between January 1, 2001, and September 30, 2011. Among those, there were 219 patients with an index TKI of dasatinib ≤ 100 mg and 158 patients with an index TKI of nilotinib who had 2 consecutive prescription fills for their index TKIs and met all of other the inclusion and exclusion criteria for the study. Figure  1 presents detailed information on patient attrition at each step in the sample selection process. When the requirement of 2 consecutive prescription fills for the index TKI was relaxed to require only 1 prescription fill for inclusion in 1 of the discontinuation sensitivity analyses, an additional 57 dasatinib ≤ 100 mg patients and 42 nilotinib patients were available.
Patient Characteristics
Overall, the average age of study patients (n = 377) was 54.6 (standard deviation [SD] 15.3) years, and 52.8% were male. Although age as a continuous measure was included in the determination of the IPTWs, age cohort remained imbalanced after the IPTW was performed (Table 1 ; P = 0.038). Thus, age cohort and population density, which also remained imbalanced between the study cohorts (Table 1) , were the only demographic variables included as covariates in the regression models for adherence and time to discontinuation.
Of all the comorbidities evaluated in the pre-index period, only ischemic heart disease differed among the cohorts, and only after accounting for the patient weights (dasatinib 5.9% vs. nilotinib 2.9%, P = 0.116 before and dasatinib 5.7% vs. nilotinib 2.5%, P = 0.029 after). There were no other significant differences in comorbidities. The majority of patients (71.1%) had usual cancer complexity in the pre-index period, with fewer patients having moderate (18.0%) and high (10.9%) cancer complexity. Cancer complexity was similar for the study cohorts before and after IPTW ( Table 2) . Year of index TKI initiation remained significantly different between the study cohorts (P = 0.002) and therefore was included in the regression models.
Length of follow-up was similar for the study cohorts before accounting for the patient weights (dasatinib 9.3 ± 3.5 months vs. nilotinib 9.1 ± 3.5 months, P = 0.621). Overall, reasons for the end of follow-up (i.e., study end, end of enrollment, switch from index TKI, discontinuation, bone marrow/stem cell transplant, and 12 months post-index) were also similar (P = 0.057).
Outcomes
The detailed results for all of the outcome measures after adjustment through propensity weighting can be found in Table 3 .
Adherence. After propensity weighting, mean MPR was significantly higher among dasatinib than nilotinib patients (88.2% vs. 84.4%, P = 0.036). In addition, high adherence (MPR ≥ 85%) occurred in a significantly greater percentage of dasatinib than nilotinib patients (72.7% vs. 63.3%, P = 0.006). In the multivariate model (Figure 2 ), the likelihood of being highly adherent among dasatinib patients was 1.7 times (95% CI = 1.2-2.4) greater than among nilotinib patients after accounting for the propensity weights and other covariates (P = 0.0016). The only other significant predictors of high adherence were aged 51-64 years (OR = 2.8; 95% CI = 1.4-5.6) and aged 65 years and older (OR = 2.5; 95% CI = 1.2-5.1) compared with patients aged 18-30 years.
Persistence. Mean PDC was not significantly different between dasatinib and nilotinib patients (0.79 vs. 0.77, P = 0.328) after propensity weighting. However, ELPT (based on an allowed gap of 1.5 times the days' supply between each prescription fill) showed that a significantly higher percentage of dasatinib patients remained persistent (had no treatment interruptions) throughout their follow-up periods (70.4% compared with discontinuation definition, rates of the 2 cohorts were similar (dasatinib 31.4% vs. nilotinib 35.1%, P = 0.283). Also, when the cohorts were expanded to include patients with only 1 prescription fill for their index TKIs and a 90-day gap for discontinuation, rates did not differ significantly (7.2% dasatinib vs. 9.0% nilotinib, P = 0.762).
■■ Discussion
Current management guidelines state that if resistance to BCR-ABL inhibitors is encountered, then the possibility of nonadherence to treatment should be investigated. 1 Using recognized measures of adherence and persistence and accounting for imbalances in baseline patient characteristics, second-line dasatinib-treated patients had significantly higher adherence rates than nilotinib patients within the first year following second-line treatment initiation. In addition, dasatinib patients were 1.7 times more likely to be highly adherent and had half the chance of discontinuing treatment compared with nilotinib patients at any point in time.
Stem cell transplant is currently the only cure for CML. Since this is not often an available option, it is important for patients to remain adherent to TKIs, since lifelong medical treatment is necessary to prevent disease progression. 5 In studies of adherence to imatinib therapy, correlations between poor adherence, reduced failure-free survival, and increased health care costs have been identified. [6] [7] [8] [9] [10] Dasatinib and nilotinib were approved in 2006 and 2007, respectively, for the treatment of CML patients who developed resistance or intolerance to imatinib. There have been a few studies comparing adherence and persistence to these second-line therapies, but the results have not proved consistent in direction or magnitude.
Two studies utilizing retrospective claims data demonstrated adherence to second-line dasatinib was significantly higher than second-line nilotinib among patients with CML. Utilizing similar methods for measuring adherence among patients in the Invision Data Mart and PharMetrics administrative claims databases, Trivedi et al. (2012) reported levels of high adherence (MPR ≥ 85%) among dasatinib and nilotinib patients (75% vs. 61%) that are similar to those that were found in this analysis. 21 Persistence, however, while directionally similar, was much lower than reported here (47% dasatinib vs. 39% nilotinib). The authors did not perform multivariate analyses or account for potential cohort imbalances. Using Cox proportional hazard models, Yood et al. (2012) found that patients in the HealthCore database receiving second-line nilotinib were almost twice as likely to have poor adherence (MPR < 85%) than those receiving second-line dasatinib. 11 In addition, the study showed that adherence to oral CML treatment declined as the duration of treatment increased.
Two other studies have reported adherence and persistence results directionally different to the findings of this analysis and the aforementioned studies, with nilotinib patients having significantly greater adherence and persistence to treatment than dasatinib patients. Although our study did not find PDC to be 62.7% of nilotinib patients, P = 0.026). Furthermore, dasatinib patients were found to be more persistent than nilotinib patients using an allowed gap of 2 times the days' supply between each prescription fill for ELPT (83.7% vs. 77.6%, P = 0.033).
Discontinuation. Based on the 90-day gap definition of discontinuation, a significantly lower proportion of dasatinib patients discontinued therapy compared with nilotinib patients (4.4% vs. 8.6%, P = 0.020). Although time to discontinuation was not significantly different between the 2 cohorts, a Cox proportional hazards model adjusting for additional covariates showed dasatinib patients discontinuing treatment at half the rate per unit time of nilotinib patients (HR = 0.50; 95% CI = 0.27-0.93; P = 0.029). The results of both sensitivity analyses did not show significant differences in discontinuation outcomes between the 2 cohorts. First, using a 60-day gap 
Clinical Characteristics (IPTW)
significantly different between dasatinib and nilotinib patients over 12 months following treatment initiation, Wu et al. (2010) reported that second-line dasatinib-treated patients were less persistent than those treated with nilotinib (PDC = 0.69 vs. 0.79, P < 0.007) over the first 6 months of treatment. 9 There were several methodological limitations in that study that were addressed in a follow-up by study by Guérin et al. (2012) . 12 Updates in the Guérin et al. study included extending the study period to 12 months, stratifying the dasatinib index dose (140 mg or ≤ 100 mg daily), and confirming second-line treatment with nilotinib and dasatinib by looking for prior use of imatinib. Outcome measures now included MPR, which was calculated in accordance with the ISPOR guidelines, and second-line dasatinib patients had lower adherence than nilotinib patients (MPR = 0.75 vs. 0.80, P = 0.018). PDC was again significantly higher for nilotinib (0.76 vs. 0.71, P = 0.022), although slightly more favorable for dasatinib than the original results. When comparing the results of the current study presented here to the Guérin et al. study, there was no difference in PDC across the products. The mean MPR was 4 points greater in the nilotinib cohort (0.84 vs. 0.80) and 13 points higher in the dasatinib cohort (0.88 vs. 0.75), although the reasons for these differences are unclear.
Our study found that the proportion of patients discontinuing second-line nilotinib treatment was twice that of secondline dasatinib. Use of multivariate modeling further supported this finding. Wu et al. reported the opposite finding that dasatinib patients had twice the discontinuation rate of nilotinib patients. In that study, dasatinib patients had twice the rate of cardiovascular disease at baseline (21.2% vs. 10.1%, P = 0.031); however, only the Charlson Comorbidity Index, which showed no significant differences between the groups, was included in the multivariate model. In addition, for Wu et al. and Guérin et al., only 30 days of enrollment post-index was required for study inclusion, approximately equal to 1 prescription fill, rather than the 2 consecutive fills required for inclusion here. However, while Wu et al. found higher rates of dasatinib discontinuation, dasatinib patients had significantly longer days of follow-up compared with nilotinib patients in both studies. There was an excess of 19.7 days in the 6-month follow-up and 26.9 days in the 12-month follow-up. Interestingly, the differences in PDC, when converted to days of coverage difference, are 17 days and 22 days fewer for dasatinib patients, respectively, for the 2 studies.
When sensitivity analyses were run in our study for the discontinuation outcomes to include patients with only a single prescription fill for dasatinib or nilotinib, differences in rates of discontinuation were no longer statistically significant (7.2% vs. 9.0%, P = 0.762). In addition, while mean time to discontinuation remained similar, dasatinib patients were found to discontinue treatment on average 26 days earlier (median 36 days) than nilotinib patients. Considering the findings of our study and those of Wu et al. and Guérin et al., it may be that once patients initiating second-line treatment with dasatinib remain on treatment for at least 60 days, they experience lower rates of discontinuation, higher rates of persistence, and increased likelihood of adherence compared with patients similarly treated with nilotinib.
Both the Wu and Guérin studies utilized 2 databases in order to increase sample size. MarketScan data were merged with the Ingenix/IHCIS Impact National Managed Care Database (Wu et al. 9 ) and PharMetrics (Guérin et al. 12 ). MarketScan and these other databases are not known to be mutually exclusive; therefore, it is possible that the same patient may be found in each source. The potential impact of certain patients being included multiple times in the analysis is not addressed in the limitations of either study. The MarketScan databases include claims data provided by large self-insured employers representing enrollees in hundreds of unique health plans, whereas the Ingenix/Impact include claims data primarily from a more limited number of health plans. Therefore, if formulary designs and restrictions impact the use of one TKI compared with another, including duplicate patients may bias the results in a single direction.
For the study present study, IPTW was utilized to minimize potential selection biases. A few differences in the populations remained-index year and population density. These were included in the model of high adherence, but neither was associated with the outcome. While there was no difference between the populations in age as a continuous measure, age group was significantly different. As age has been shown to be associated with adherence to therapy for chronic disease, the decision was made to include age group in the model predicting adherence. 5 Patients aged 51-64 years and 65 years and older were more likely to be highly adherent (MPR ≥ 85%) than patients aged 18-30 years at initiation of second-line treatment. 
Measures of Adherence (IPTW)
Treatment-related barriers to adherence include dose frequency or complexity, the latter including polypharmacy, which has been shown to be negatively correlated with adherence to imatinib. 20 It may also lead to increased toxicity through drug-drug interactions. 5 Patient medication burden was also included in the model and was negatively associated with high adherence but did not reach statistical significance.
Limitations
Several limitations to these analyses merit consideration. First, while use of propensity weights in the analyses resulted in more balanced dasatinib and nilotinib populations, some patient characteristics remained imbalanced. These were not, however, shown to be associated with the outcome of high adherence. Weights were also used as opposed to propensity score matching in order to retain the sample size and, therefore, power to detect significant differences. It is not known if the study conclusions would have been different if propensity score matching had been implemented. Second, certain limitations are inherent to all claims databases. Because they depend on reimbursement coding practices of physician offices, outpatient pharmacies, and hospitals, potential miscoding of medical claims and missing data, which cannot be verified through medical chart review, are possible. However, there is no reason to expect systematic differences in patients treated with nilotinib or dasatinib. Administrative data also are collected for financial and administrative rather than research purposes. As such, they do not provide insights into clinical variables of interest such as phase of CML, response to oral TKI treatment, or reasons for nonadherence, which could be patient-, treatment-, or physician-driven. Finally, the study population includes patients with commercial and Medicare supplemental insurance; thus, the results might not be generalizable to people with other types of insurance or with no insurance. Although numerous studies have used claims databases to meet objectives similar to those of this study, the most accurate assessment would likely include a review of medical chart records or prospective studies. 
■■ Conclusions
Utilizing recognized measures and methods to evaluate patient adherence and persistence using administrative claims data, we found that patients receiving second-line dasatinib treatment for CML had higher adherence and lower discontinuation rates compared with comparable patients receiving second-line nilotinib. As discussed in this article, similar and conflicting findings have been identified between this study and others in the literature with respect to adherence and persistence. However, patient selection and methodological differences across the studies make direct comparison of results difficult. Additional studies are warranted using similar measures of adherence and persistence in larger patient samples to confirm or refute the findings presented here. 
Authors
DISCLOSURES
Support for this study was provided by Bristol-Myers Squibb (BMS). Landsman-Blumberg, McMorrow, and Smith are/were employees of Truven Health Analytics, a consulting company that provides analytic design, data analysis and interpretation, and manuscript writing services for large pharmaceutical, biotech, and medical device manufacturers. Trivedi and Darkow were employees of BMS and stockholders of BMS at the time this study was conducted, and the manuscript was developed. Mullins received a consulting fee for his participation in this study; he receives grant support from Bayer and Amgen; he receives consulting income from Amgen, Bayer, BMS, Celgene, GSK, Janssen, Johnson & Johnson, Mitsubishi, Novartis, and Pfizer; he receives payment from Genentech for lecturing and speaking engagements; he is a paid consultant to Amgen, Bayer, BMS, Genentech, and Pfizer; he currently has grants pending with Bayer and Pfizer; and he holds an advisory board membership with Bayer, Pfizer, and Mundipharma.
Study concept and design were contributed by Trivedi, Mullins, Landsman-Blumberg, and Darkow. Smith, Trivedi, and Landsman-Blumberg had primary responsibility for data collection, assisted by Darkow, and data interpretation was performed by Trivedi 
